EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



2000332727 
30-11-00 

21-05-99 
11141696 



APPLICANT 
INVENTOR 
INT.CL. 
TITLE 



ABSTRACT 



TOSHIBA AVE CO LTD; 
TAGA NOBORU; 

H04J 11/00 H04B 1/10 H04L 7/00 
OFDM RECEIVER 




PROBLEM TO BE SOLVED: To keep a proper fast Fourier-transform FFT window position 
by correctly detecting an impulse response, even when a specific carrier receives 
disturbance. 

SOLUTION: In an initializing state, a guard correlation detection circuit 104 detects a 
symbol start timing through guard correlation and a timing generating circuit 105 sets an 
FFT window start position at a proper position on the basis of the timing. After FFT 
demodulation, a earner disturbance detection circuit 108 obtains variance of a 
demodulation output for each carrier and a disturbance block discrimination circuit 109 
discriminates validity/invalidity, on the basis of the variance for each prescribed frequency 
block. An impulse response detection circuit 1 10 uses an SP signal for a consecutive 
frequency block discriminated to be valid. A timing generating circuit 105 receives an 
impulse response detection timing from the impulse response detection circuit 1 10 to 
correct a window position. 



COPYRIGHT: (C)2000,JPO 



<19>B*rt«WWi* (JD (12) & H ^ ^ (A) <U)ttfftfM&H** 

$##12000-332727 
( P2000 —332727 A) 
(43)&BHB ¥J$12*P11J!30:J (3000. 11.30) 



(51)IntCl.' 




F I 




H 0 4 J 11/00 




HO 4 J 11/00 Z 5K022 


H0 4B 1/10 




HO 4B 


1/10 L 5K047 


H 0 4 L 7/00 




HO 4L 


7/00 F 5 K 0 6 2 








*«3R m#m<D&6 OL (±7 H) 


(21)tilH#^ 


1-141696 


(7DWKA 


000003078 










(22)fclHHB 


¥£fell^ 5 £21 B (1999. b. 21) 




W3feJII»)ll«T}I^t51B;i|iT72#« 






(71) USA 


000221029 
















m3t«9tK#rffi3TS 3S9§ 






(75?)§ew« 


H Bi5& 
















5££|fc)it2&Bi8**3SfJfrt 






(74)ftaA 


100058479 








#Bi± ffiL (*6fc) 











(54) i&wazm OFDMSm«ta 



(57) 

CHS] t 'J 7*W^gltfc^t t . 4" 

l 0 4 T*#- KfflBBt J: 0 > y#iufm* 4 5 W-hm 

mzii. 94 sy^^mssi o 5(c*jfc^r, **)*4 

£>ft. *6WKISWaj^llI» l 0 9 izxm^<nmm^tsm 
v&smsm \ 1 o-c'{±. 

■g>. *4 s-yT^ms&i 0 5Tti, 4 yn;u^iE^ 
ttS0S81 1 0*»4.4*>'^/^tt?Sf«tai^4' 5>-^«:*t 




txK OFDM ft-^-ar Atl L ^ -f > F ^ttfflO'jg 
ft O F D M > >' ^/WS- F F T9JUI L- . T^Jfig 

skfrh mim^m^t^m Lxmmm-^i±m.i . £ 

jufcrnaw* f f Tmn^^i: . 

c <?) f f rmm^mz a+j $ <x a sfto f d mis jb 

V >T S ft O F D M ^ > #/Ptf> y tf f \, f 4 $ y 7% ^ 
iftlEF FTfflW^fitoffl*fcffiv 'JTfc*tffajF£ 

sera ••/ ^<^R*j|jf3@ttia±ii«-r4**iz<oA, Bute 
i&w** * t fc 4, t ', s«pfi *tf eai / < 5 * 

— ^flWRtfl&fiSi'i.fcOFDM (i!M)i£$tf}-SiJ#ffi) 

SfS$fl*:OFDMft^$rA7JU VF^RHogf 
flOFDM^^^SrFFTWffllL. Z<?)F FT&QUS 
Mkfr$>&0 F D M > >,10l -tf) F F T«MM8* 
FFT«H*Kfc. 

zap FTmm^mzK^ix^mo Fommmm 

fui£F FTfiiig#s^m**^>Huief£jM^'7^-^ s-m 
- ?m^&t . 



cs«^-f s > ^£ ffl Htrte f f t ^ * >- k o<7){i^ 

If St O F D M«1S«B. 
[8B*J13 3 mWmm^^n.\i. m IE FFT fSS51#S 

aoc. 

[fS*JH4J mieSfiW^^BHi, i»IBFFTj!R«^S 
^as.tP*»^»18Ha > x * is—is 3 >'c7)5Hft£jHj£$7- a 

-f&^t tftwit t &mmm 1 1 tzit 2 iztmno f d 
mmM*ri§itzjbtz->xmeffijm.* k> i&^mis 

EFFT^^>-H^ffl{RS:ii|jEr*Cfct«at-f* 
IB^iS 1 i fcii 2 tcfeSi^o F D MSfSSriE. 

DMtt^«fltL. ^-f ^F^iEfflOSdOFDMi,^ 
^f/L «t F F T«U1 L , :<7)FF T^4ae»j&» ^> fflfaBEfcl 

^T#0 F DMyy-f/W F FT^Sa*$-faittl> O 

IfflEF FT 9P1 b?C7)S ff O F D M ff *■ ^ T £ff O F 

(jylEfSISf*«0tt5^$rfflv»T=¥ J r T^<(^SiOW#i5rF^ 

y f wis«Et4 c t Sr^ak-ri. o f DM^ft 

[000 1] 

jH(T> — ?X'$>&\&£ffl%i®:-ftm&& <IXT. OFDM) 
^HWS&CJ: tltzOFDMm^T&'gm-t&OF 
DM&m%iW:(,ZfflL, mzOFDMIMMLZ&ll&FFT 

( iUiS7- 'J xS3« ) »7 4 y F »>ffiHo«ai*itt=ISW 



(3) 0 0 0- 3 3 2727 (P2000-332727A) 



[0002] 

t o o o 3 ] of d m nw*> i > > -iK/uinnu: . h 

Wiat >'.-iOHfflHUc J: 0 i . K 
Mlffltt 7*^; tx C i !> gStt^** W**-* 

Hm«to£ t fcv »fftWc F F THUMBS ( felT. FFT 
O -f > b'»7) «-!S5e^-&C t tCct 0 . ■7/kf--»^**«ff 

[00 04] OFDMS(iS5HtCtoV»T, FFT-)o 
H £ «iaa-<-***k IT . ^@H¥8 -242664 C 

;Pxa?»««ffl* J HStfe:** i: ^ 5 PUB* 1 ** . 
[0005] 

[ $;BJ?a<fa?& L J: d t »H 1 UJhSt^*: iof:. ft 

ft^ < ^H»>sr«iaj-f vr<ommmn 
•^o^Tvatai<7)H-->f-A-^*/i'«nipii(tcj:or»?E«i 

[ o o o 6 j * i T**BflT« . «we*>* a* y r vMm 
**t-£ . ztazx r>xmmKc f f t-7 * >- k^iks^a 

o - £ SOTS SORD Mg«»«S:«6t^ 4 £ t Sr @M 
[0007] 

FDMfi#*«It-*OFDM»g»Kfc:tJ^T. Sit 
FDMy / ;frW$r F F TJAJI L ■ , £ CO F F TJiyi^m* 1 

6iiriEwaw)«-»taiHiLT»ii«#t*jftL. z.<rm 

£ ffl <^T «• O F D M v > *7U0 FFT »ugtt A£ 
«HT* F FT«W*St , :<OF FTflBlfRtAA 
Sil*S«OFDM<S#*ffl^T5f<IOFDMv'>'#;U 



0 . *tf>JBift»:rn ••/ ^O^T^IISAfrfVg-r&inRil 

T8wsp(a"ci»4»n*»wi^-f >->m xjE^^^itj 
*> 4 v v- * o)\-mp^wm\ % *• 'u ^ . wie«ns 

[0008] ±!EtSlST'{i. A^l $i'L|.SftO F DMII 
^ ffl l >T gfi O F D M > > tK;K7) > >• ,-r>'/l-- ^ >f 5 >- 7' 
Sr^ajLT. %0)9A Syn-FFT^O FWfl 
S<7)1?]»]§ I > ii» t ff V » . F F T«affi* $• ffl i >T * -r 

y T«^ssr^aj l . %comm&&cn>^m%mim®. 

cet*a^)fi#3b'"-ir*fiTfc y , f f Tfsia5yiii-ci8t*no 

as l . ymnmz x zmMzmfaftrn y 9 nrnmiz. 
y&m*< >r f ft^ 4 v w<r>mmm$:m]E-r& x 0 

[0009] 

[0010] *f , *50ttB»Tffl^<5>it& OFD Mft 
•^(cov^Ti^-t4„ 7fe^i$^J:')(C, OFDMfl-t 

ni»t»f)t'. \<mmzte?m>y#>i'mrM<n& 
[0011] oFDMit-TOi, mmmmmizm 

mOFDMi/ytfil'ZMMMlzWLW.Ltzn . H5tC^ 
•vKSP) fi-t^S^ft-^t t,TEKLfc«WW>ke> 

[ 0 0 1 2 ] HI {i*|gBfl(Ct5{tl> O F DMSfl^iO 
-^5iJB!iF. Sr^-f 0T-^ 0 . M 6 Ic^-T S P ff-f - #tf 
O F DM«#&5gfS^-43E1WSE<OW-C**4 . 

[ 0 0 1 3 ] HI ^fc I vt . 7s^fI^-(±A/' D ( T7-D 
7V^r^>-^^) S;mHl 0ltcJ:->-C7*^^;^^ 
t=SB»S<it. ££>£IQ*$UW®ftl 02{C«ty«^ 
-7,y<> K(i#4=a!»Sfi4 . I QfSPHISS 1 0 2^iU 



: ( 4 ) 000-3 3 2727 ( P 20 0 0- 3 3 2 7 2 7 A) 



ilX tf- FfflNtflttlSItt 1 0 4 i-tft . 

[ooi4]*- HffiBmiueaK 10411 A^sft* 

OFDM ff ^-*r ?T#J> > *>|,WiiHB . 
ffilfof£<00 FDM fl#£ Jfctt IT K JHRp)ffin f- 

t«?. C«WH*S*ti^-f 5 > ^"16^ S» 1 0 5 izm 
*-T5>-^#fcfelSttl 0 5(4. tf-KfflWUJ 

WFFTO^H «>flWiF FT0SS 10 3 

[00 15] — S 1 , FFTH»10 3I±. *4 S^^Tfc 
±@K1 0 5*»<b<7)F FT-> < > H^fi-^SrSsfPi: L 

ISJcOfi-Sf-ldfrflT FFTJ4i«rfif-ot. S-*^ 'JT^f 
;«FFT0»lO3«lh?)ll fiHm» 
1 0 7tC«teSft.*4:i:U::. 4W*3;tiT S PffiffiElgS 
10 6t(Wft^4, SF'Jfttil|o]^l 0 6(i, FFTtiJ 

i&mmmz 1 o 7 1 1 tic 4 v/^-xjcfflfcasigB 1 1 
[0016] ±iemp]iai{8 1 0 7(4 s mmmmzm-?^ 

XFF TiWjf>#* + 'J T^JWfcfcfr^T*** U TO 
*lJ7*S«ifctUII]S&l 0 8Kf**S£ix.S>. u^t'JT 

grammes 1 0 8i4, u r^o^i«*^(cs^v » 

TfSPtti^^W.)^ ( I ft#*J J:UfQ«*T«$*i 
*«*j*W>aflWW(»4»<0« : WT, ) 5r 

* -v 'J T*C#tf> •?> i> <nX\ ZZ X-Htitt) hixfr =*-v 'J 7 

fto^awiJtwixiamjeigK 1 0 9 £e»&s#i& . c 
*« t * v ^i<fc 0 /h« v ik $ (4 *<oja»* iaa«:*3& k * 1 

f» «o ii^^^&EP^^O¥»J^Sm(4 -f >v w*ft4Mfc 
ttJEIff&l 1 0tc^Sii«»„ 
[0017] 4 VW/XJCgatajEIHU 1 0<4. 

iwh£odb 1 0 9 nraj:m$/u:M«-«mtikE 
fc k t 7 5 ^ s- aja-r & . 

[ 0 0 1 8 M ym^eaSPfltttiigtt 1 1 0<r>HifHi.^ 
0 5TJ4. 4 y/WXIt2£tftttiig»l 1 0*> 

^^7 5^#f*&£ft&k£. >f ^<^ie»^>f 5 

>-rfS-f-5rA^) LT . ZtllZ&S^X F FT") 4 y ]<*> 



0 4?>tfc+>£f3vv<:FFT' > M > H^OBHttfaK^WjE 
[0019] ±ieiSi£C*^T. MTlZ'teygfatftikyi 

ESS 10 4 T'*- HffiNtc J: 0 isytftlfflkti? A $ 
ifimtii .7-^5 ^^^4i0S& 1 0 5 twii v *X . 

isytfiumth-sn 5 > vizm-ii ^xm^Kc&mzF ft 

^ << >' H O BBUrfflS^ISJg S n 6 . £Lht: J: 0 . FFT 

[002 1 ] FFT^O'F *?0mWl\ § aW14 L 
F F TElffS 1 0 3T(4. FFT^O K*>T»Sg 

F T*aa**ff*>ii. wiucj: -^-Cff hixtz^x 'J TV) 
fSIIIUSSl 0 7fc4.I>'SPttbiiS|H]S&l 0 6(3 
mtoZtl*. SPi6tb0SSl 06t-«4. 3Mr-r 'JTf- 
7*^->H5 CtS-T S P«^*«tkS ffi^ix, ■*fittfri*i*j J: 
^J5iiaWri*l<!0«IBIt=J:Oa6i»fc«^*^j«S*i&. OH 

Ess 6 o 7 t-{4 z (n&mmmzm^ >x&* * y r^sp 

[0022] »J T.^^JtJIIIffS 1 08Cfcl > 

^ixram^iHiK i o 9tzxmfecr>fflifm.m.fflmz¥&}<t 

[00233 iosmiaa^jjgigK 1 0 9 *>WJS»JR* 

^(t/L^>-.'NV^ie^«ia3lll8Sl 1 0T'(4. mum2 
( z zxum— >*/uo-f i- t'^g >-ff -g-c J: h~r 
•i-vy®m* ! S.ttX\->Z>i%&%7KLXVx& , ) ic^-fj: 

[ 0 0 2 4 ] *M 5 ^^JfcfeHW 1 0 5T14, •< > ^m- 
XI£?g«!aj|l]» 1 1 OA^W^^fc^M-Sk . -?-c7) 

k §c?M ^^^evtftttt^^f 5 yy*$:imr>x f f 

^I±!I38S1 0 4OtH^$rffl^T FFT^-f 
[0025] VXklZX. 0 , F/f?gm«EIS!OSSm^m 

mtca^^r-f y^iuxm-^mm-r^z t izx <o . » 
^^■^ 'j Twmnmmz&i-th ;t^-<F ft^ ^ >- 

H'7S-SjSCiS(^^-ri, 1 rk*»T-^2.„ *t^, sss*- 
S(tT^I,)gj*iifKP^I//^^ii-^(.c:(4. >f yj^iifXKM 
MbtfmmiX'lhh k¥<Js&f-5 C k i 0 , WWK J: 



[ 0 0 2 6 ] II 3 li**feBjjt- iSti h O F D MM 
(IfiOlllWSIItJF-fElT* 0 . BfS&BttWOO F DM7" 
o ••/ 7 #flr?6Bi&*5W>IW: SOFDM ft*£ ««f * 

[0027)13 Wl^M^lwtJV >T . A*ft#i4 1 3 

f£jM7 ^? y h OPJ2:ll 6 (C^-t . 16 ( a ) (4 . 1 
3 IIS?) OFDM7*o y 9 WS3Stt5&jfi£X 6 4 QAMf) 
*w£C)fflT#> 0 , #0 F D M 7o y ? (c(iH 5 Izin-f S 
P If > I. . H 6 ( b ) 14 . 4"5*ttf>0 F D M 

7*o ^ <*>£Httrsfc>)« D QPSK. •C-fUSlft') OFDM 
rn y 7 omWftiWb 4 Q A M«£-<^/ylJ-C&& . 
IHj^jsWD Q P S K COO F D M 7'0 y 7 izti \> >Tf4 » il 

ffittttt:: J: 0 t- *«IW-*fc*>. s P fi-94i-£4ix 
TVVSrV*. 06 (O (4, WSB^OFDMro-y^WS 

HWsW 64QAM, -mi;JW«o;£:!ii]?f DQPSK 
[002811-11:, BI6tcji?-reaW*fc:is^-c*i, o 

F D M 7'D y ^ijW^-r D TSEftfr^tfEtT S Pff 

fwii^i^ t r) . 4f a- 'j rsa«*s«:*tf ess 

'n"5>.x -?tP8 ( TMC C ) J4$¥Jgc0* r 'J TicJ: 0 f£ 
HISitTv**, £tf>«fc ')$:7 hooFDMfM- 
SrSIS-T 4 «^*«ffl««l»P»S:ia 3 Sr ffiv IJt«Ui 

ffLt^L, CCTIifflS-ffclJMHSrW*-*. 
[00 29] H3C*3l>Ts FFT0S81 03<7){H73 
14, #*3;fcTTMCC«tttiE,Kl 1 lC0fc&$;ft.!>. 

TMcc«ajig»i i ui. «Be^)ffl«»ffi»=eai$ 

ffCv»|,TMCC^A- | Jr^fIp-tl)w 1 b(c:<t OTMC 

^mmvm&m v7t,zimztiz>tt y:. sswep^ 

■1 i 'J^iag& 1 0 9±iJ:l>'W >-/NVUXJE^«!aiiHlSSl 10C 
[00 3 0} M*KHm£Bfftl 0 9CiSV^Ttt, ssw 

tftaj^jaaaRiHijeKiaBi ofdm/u ? otfWH 1 9 

tX&oT&O. TMCC£#fl!L-CSP£-&-tfOFD 
M 7'a y 7 CCOV O^Wf'JjgSrfT -j . #»EJU¥iJ5£ 
OKI 0 9i0a^){i. -< >v^^JE^^a3ElS&l 1 Otc 

[0031 H y></]s*tti&iktiim&3 10(1 4-fT 
MCC^JJiJIalffSl 0 6T^tB$ftSTMCCS:#ff§L 
T. SPff^-|r#tfOFDM7"a-y^£7)$^ ; B)t5g^j;0 
i ^14. W*je^ffl(i*g»-C*4 fc «5t 

■f s . s pfi-^^^-tfO FDM/n y ?o»*«wsgftja 



14, -O-^xjCSSrttaiL-C. 4 WW ASBPN&to 

94 s. >-7'?t>km&i 0 5'\tb.t>-f iic* 

[0032] tJLhlCJ: 0 . ^f-v'J T^^j55=gp B i*o 
F D M 7'n y 7 t^L < "3"?. ^ i: £«k 9 . IfJeOdrA-'.J 

■f •?> I i: //T'^ h b t h IZ . TMCC *-#H3 L t S P £ 
•£tf O F D M 7*o •/ 7 Ofttffk&li >iS^-tC(4^ WU-^ 

[0033] >Srfc. *«WWWBB!B*:*J^rii. SP 

^■V'JTSS^tlllslPftl 0 8f:fcV>T. FFT®|ll)lUtj 
[0 0 34] 

*:IE I < toft-? !> C t //T'S' . i iitz J: F F 

T -7 < y H ' »> (S^^r^oc fc <0T # -2> O F D M%m$m 

[HI] #y%HJf<7> OFDM Sfl^SiO— ^SfiJBHSzr* 
-?7u-y7mtfiLm, 

[ H 3 ] *^«0 F D MSftSIJsf cOflfec^lUfi^JilS: 
[H4 ] |SJ^]Siff^.(cSv »r,itl. O F D M m^ftBi* 

7*--? v hzmw-t&m* 

[115] IMiOFDUmmz-SttlZSPm^nrnt: 

ime) mmmmmizm^ ^sofd m fi^-^fsa 

[W^)fttBfl] 

1 0 l---A/D3St^. 1 0 2- I QtRPIHB. 103 
'•■FFT0B. 1 04- •#-h'ffllW8!!BlHlB8. 10 5- 
^•^5>^^(BlS&. 1 0 6-SPttiailIlSS, 10 7- 

«if[His&, 1 os--df •v';r^^tt5iiis&, 109-/05 
^K^j^EiEs. 1 1 0-4 y->*>ixRmmm\3}$$. 1 

1 l-TMCCtftffiEB. 



1(6) 000-3 32727 ( P 2 0 0 0 - 3 3 2 7 2 7 A ) 



[HI ] 



101 



Xt) — • A/D 



IQ . 



104 



103 



105 



10/ 

t« ■ 



-am*/} 



108 



SP#tt 



110 



108 



109 



OFDMjft 




IB3] 



111 



101 



102 



A*} — A/D 



JO 



103 



t : FT 



104 



105 

^1 



107 
-d 



106 



sp**w 



10 



TMCCOi*- 



108 



+ t'J7 



109 



•'(7) 00 0-3 327 2 7 (P2000-332727A) 



im4] 

























*- 


K 






K 





[1215] 



[06] 



<*S9. 



O 7~* 





mam 



(c) 



ES3*" 84QAM I I— DQP8K 



wjzm-m&mm 3 t b 3 # 9 j 



F^— 5K022 DD01 DDIS DD33 DD42 
SC;£x 5K047 AA11 BB01 CC01 GG41 HH03 

HH12 KK03 KK13 MM12 
5K052 AA01 Mil BB02 CC06 DD03 
EE11 EE12 FF31 GG42 



